fibreoptic cable (Storz 495 NL) was attached to a cold light source (Storz 485 B) and applied to the palmar aspect of the infant's wrists and hands to search for veins on the dorsum. After approximately thirty minutes a vein was eventually identified and cannulated. On completion of the surgery it was noted that there were nine blisters on the palmar aspects of the right hand ( Figure 1 ) and one on the left hand. Postoperatively a morphine infusion was instituted and the infant made an uneventful recovery with the burn blisters not causing any apparent discomfort. He was discharged from hospital three days later at which time the blisters were clean and healing.
The distal end of the fibreoptic cable was placed inside a close-fitting hole in a block of styrofoam (a black body load would have been ideal but was not available). A temperature probe was placed at right angles to the fibreoptic cable so that the temperature was measured at the distal end of the cable. The temperature probe used was a platinum PT 100 coupled to a locally built display with the complete system referenced to a Fluke 2180 A with calibration certificate. With the ambient room temperature at 23.5°C the temperature changes were measured after the cold light source was switched on and set to the maximum output. Five cold light sources were thus tested and the results are shown in Figure  2 . An additional new fibreoptic cable was tested whilst connected to the same light source and generated identical temperature changes showing that the temperature differences were not due to any intrinsic properties or faults in the cables. Temperatures were also measured at the tips of two different telescope attachments attached to the fibreoptic cable and source that caused the burns. After six minutes the temperature of the one telescope (Storz 27018 A) was 3 re and the other (Storz 27015 A) was 44°e (Figure 2 ).
DISCUSSION
It is not surprising that this infant was burned by a fibreoptic system that was able to generate a temperature of 84°e after six minutes. The thermal injury described and the extremely high temperature of the system clearly belie the commonly held belief that this is a completely 'cold' light source! The manufacturer also refers to the light source as a 'cold light fountain'.
Thermal energy is mainly derived from radiation of electromagnetic energy in the visible and near infrared spectrum which is transmitted by the fibreoptic bundles. The Storz operating manual warns that the distal end of the fibre optic cable can become hot and burn the patient and that it also poses a potential source of ignition in a flammable situation with oxygen-saturated surgical drapes. This warning· is repeated by MacDonald who incorrectly states that the heat is conducted through the cable. 7 With the telescope attached the temperature measured was less than that measured when the fibreoptic cable alone was used. This could be explained due to the fact that the telescope has a smaller fibreoptic bundle diameter and thus transmits a smaller quantity of energy. For the same situation the Storz telescope attachment 27015 A, which has a larger fibreoptic diameter, registered 44°e compared with the smaller fibreoptic bundle of telescope attachment 27018 A which registered 37°C.
The temperature which results from the light depends on three factors. The amount of light at the end of the fibreoptic cable is the main factor in adding heat energy. The specific heat of the tissue adjacent to the end will determine the temperature which is created by the heat input. Finally, dissipation of heat from the end will reduce the tissue temperature; this will be partly by thermal conduction and partly by blood flow. The styrofoam model can be regarded as a worst case as it has a low specific heat and no blood flow. However, it does illustrate the level of temperature which may ocuur.
Two cold light sources (Storz 485 Band 485) produced the highest temperatures at the distal end of the cable (Figure 2 ), i.e. 84°e and 83°e respectively. The other three light sources, irrespective of which cable was used, produced maximum temperatures of 39°e, 44°e and 25°e respectively after 360 seconds. The Storz 558 A light source has a different optical system which by attenuating radiation delivers less infrared radiation. These systems all use a tungsten halogen light bulb whereas the Storz 487 has a xenon gas discharge light source which produces a higher light output. The Downs light source has a conventional projection style filament lamp light which delivers less light than the Storz systems described above. It must be pointed out that showing bum blisters on the palm and wrist. and 360 seconds. all these light sources are primarily designed to 'provide fibreoptic light for endoscopic devices or for headlights and are not intended as contact devices. The techniques for transillumination of the thorax and limbs in infants was popularised in the 1970s. There were reports of burns,8 warnings against thermal damage 9 and suggestions to reduce thermal injury to the skin. 8 . 10 McArtor and Saunders described a burn of a wrist in a 32-week premature infant as a 1.5 cm bullous lesion and erythema which healed with scar formation. 8 This was caused by a non-fibreoptic light gun using a 150 watt projector bulb. Kuhns et at. measured skin temperatures in adult volunteers and found that temperatures generated by a fibreoptic system only reached 40 to 43T after five minutes. I I Nevertheless, recommendations were made to prevent thermal damage. 8 Another publication confirmed that an appropriate optical filter which filters light with wavelengths below 570 nm would only allow passage oflight in the yellow, orange and red wavelengths. 10 Although the light intensity appeared less intense, clinical trials showed that this did not decrease its efficiency. Our report describes fibreoptic systems when used in the manner described generated temperatures in excess of those described previously in the literature. Although it is apparent that this is not a new complication it has become obvious from discussions with many others that we have not been alone in our ignorance of the principles and dangers associated with so-called cold light fibreoptic systems.
There are a number of options which can be implemented to prevent the thermal injury suffered by this infant. The first is to abandon the technique of transillumination altogether, but this denies us the use of a proven useful technique. The second option is to be aware of the potential for burning the patient and limit the duration of exposure,8.11 but at temperatures of 84°C after only six minutes thermal injury is almost unavoidable. The third option is to use an attachment, such as a telescope, which does not transmit as much of the thermal energy. A fourth option is to attach a device, such as a black rubber sleeve to separate the distal end of the fibreoptic Anaesthesia and Intensive Care. Vol. 18. No. I. February. 1990 cable from skin contact. We explored this option but found that the temperature inside the rubber attachment, while lagging, reached 75°C after six minutes and thus did not resolve the problem. Another option is to filter the damaging radiant light with optical filters. 8 . 10
The last option is to only use a cold light source which is designed so that it cannot generate radiant thermal energy sufficient to cause injury. The system we used which caused the burns was not designed for transillumination of limbs and should be limited to its designated endoscopic role.
In conclusion, it is important to be aware that a so-called 'cold' light source may produce radiant thermal injury when the fibre optic cable is applied directly to the skin. It is advisable to use a system that is designed and maintained to exclude thermal radiant light waves if the distal end of the light carrier has to be applied directly to the skin.
